Ethanol potentiates valproic acid-induced neural tube defects (NTDs) in mice due to toxicokinetic interactions.
Both the antiepileptic drug valproic acid (VPA) and ethanol interfere with fetal folate metabolism, which may contribute to their mechanism of teratogenesis. Therefore, the possible interaction between VPA and ethanol was investigated in mice. Ethanol (2 x 2.5 g/kg) was given orally 4 and 1 h prior to VPA (300 and 400 mg/kg, SC) in day 8.25 pregnant NMRI mice. Fetuses were examined for exencephaly, embryolethality, and fetal weight retardation on day 18 of gestation. Higher doses of ethanol (2 x 5 g/kg, orally) at day 7.5 and 8 of gestation resulted in 22% embryolethality and 1.7% exencephaly with no effect on fetal weight. Ethanol, however, increased VPA (400 mg/kg, SC)-induced exencephaly, embryolethality, and fetal weight retardation. It also increased VPA (300 mg/kg, SC)-induced exencephaly without affecting embryotoxicity. A minimum of two oral doses of 2.5 g/kg ethanol, 1 and 4 h, or 1 and 6 h prior to VPA administration were needed to produce maximum potentiation of the effects observed. These ethanol doses increased plasma VPA levels of day 8.25 pregnant mice given 400 mg/kg VPA to values comparable to the levels of mice given only VPA at a higher dose level (500 mg/kg). The incidence of exencephaly was increased from 35% for VPA (400 mg/kg) to 59% when VPA was given with ethanol. This incidence was similar to that of 60% for the high dose of VPA (500 mg/kg) administered without ethanol. Maternal plasma ethanol concentration peaked at 193, 196, and 183 mg/dL 15, 30, and 60 min, respectively, after oral ethanol administration (2.5 g/kg), and fell to 110 mg/dL by 2 h.(ABSTRACT TRUNCATED AT 250 WORDS)